Primary structure of the thermostable formyltetrahydrofolate synthetase from Clostridium thermoaceticum.
The complete nucleotide sequence of the Clostridium thermoaceticum formyltetrahydrofolate synthetase (FTHFS) was determined and the primary structure of the protein predicted. The gene was 1680 nucleotides long, encoding a protein of 559 amino acid residues with a calculated subunit molecular weight of 59,983. The initiation codon was UUG, with a probable ribosome binding site 11 bases upstream. A putative ATP binding domain was identified. Two Cys residues likely to be involved in subunit aggregation were tentatively identified. No characterization of the tetrahydrofolate (THF) binding domain was possible on the basis of the sequence. A high level of amino acid sequence conservation between the C. thermoaceticum FTHFS and the published sequences of C. acidiurici FTHFS and the FTHFS domains of the Saccharomyces cerevisiae C1-THF synthases was found. Of the 556 residues shared between the two clostridial sequences, 66.4% are identical. If conservative substitutions are allowed, this percentage rises to 75%. Over 47% of the residues shared between the C. thermoaceticum FTHFS and the yeast C1-THF synthases are identical, 57.4% if conservative substitutions are allowed. Hydrophobicity profiles of the C. acidiurici and C. thermoaceticum enzymes were very similar and did not support the idea that large hydrophobic domains play an important role in thermostabilizing the C. thermoaceticum FTHFS.